ture parameters and clinical parameters and haematoma volume (with and without IVH), even after adjustment for key prognostic factors. Conclusions: No relationship was evident between ambient temperature and severity in acute ICH.
Introduction
Global climate change has elicited concerns over adverse effects on human health. Observational studies across the world are consistent in indicating an association between weather and rates of intracerebral haemorrhage (ICH) [1] [2] [3] due to various mechanisms including cold weather-induced blood pressure (BP) elevation [4, 5] and changes in blood coagulation [6] , which can also result in larger haematomas and subsequent poorer clinical outcomes [7] . Few studies have investigated the association between ambient temperature and severity of ICH. We examined the relationship between diurnal ambient temperature and severity of ICH -defined by scores on the National Institute of Health Stroke Scale (NIHSS) and Glasgow Coma Scale (GCS) -and haematoma volumes of Chinese participants in the pilot phase of the Intensive Blood Pressure Reduction in Acute Cerebral Haemorrhage Trial (INTERACT1).
Methods
The design of the INTERACT1 study has been described in detail elsewhere [8] [9] [10] [11] . Briefly, 404 patients with computerized tomographic (CT) confirmed ICH, elevated systolic BP (150-220 mm Hg) and capacity to commence BP lowering within 6 h of onset were recruited in Australia, China and South Korea during [2005] [2006] [2007] . Exclusion criteria included a contraindication to intensive BP lowering, an ischaemic stroke within 30 days, a GCS score of 3-5, and significant pre-stroke disability or mental illness. Trial participants were randomly assigned to intensive lowering of BP (target systolic BP <140 mm Hg) or guideline-based management of BP (target <180 mm Hg) using routinely available intravenous agents. For patients allocated to the intensive treatment group, the treatment goal of 140 mm Hg was to be achieved within 1 h and maintained for the next 7 days. The study protocol was approved by the ethics committee at each participating site and written informed consent was obtained from each patient or their legal surrogate. After exclusion of 80 patients without information on ambient temperature in their city on the day of ICH onset, a total of 304 (79%) of all 384 Chinese participants were included in these analyses.
Information on daily ambient temperature (average, minimum, maximum and range) in each city was obtained from China Meteorological Data Sharing Service System. The accuracy and reliability of the weather data from this system has been previously evaluated [12] . Temperature parameters on the day of onset of the ICH event were linked with the data of each patient [13] , which included measures of clinical severity according to scores on the NIHSS (scores >10 defined as severe) [14] and GCS (scores <14 defined as low) [15] at baseline. CT scans were performed using standardised techniques and haematoma volume was calculated independently by two trained neurologists (intraclass correlation coefficient = 0.97) using MIStar version 3.2 (Apollo Medical Imaging Technology). CT brain imaging outcomes were haematoma volume with and without intraventricular haemorrhage (IVH) at baseline.
With the current sample size of 304 patients, the present study had 80% power (2-sided α = 0.05) to detect 42% or more increase in the risks of high NIHSS score (i.e. odds ratio of 1.42) per 1 SD increase in temperature parameters. The baseline characteristics of included patients were compared with those of excluded patients using Wilcoxon or χ 2 tests. Associations of ambient temperature on clinical severity (high NIHSS and low GCS scores) were estimated using logistic regression models and adjusted for confounders selected based on the literature and clinical knowledge including age, sex, city of residence, systolic BP, time from onset to first CT scan, and the location and volume haematoma at baseline. Effects of ambient temperature on the NIHSS scores as a dependent variable with 6 levels (0-4, 5-7, 8-11, 12-15, 16-19, 20 ) and the GCS scores as a dependent variable with 5 levels (3-9, 10-12, 13, 14, 15) were also calculated using ordinal logistic regression models. The association of ambient temperature and the imaging outcomes (haematoma volume with/without IVH) was evaluated using a simple linear regression model, and adjusted regression analysis was also conducted. Haematoma volume was log transformed in order to remove skewness. Data are reported with the standard level of significance (p < 0.05) and with 95% confidence intervals (CI). All analyses were performed using SAS software version 9.3 (Cary, N.C., USA).
Results
The baseline characteristics of the included and excluded Chinese participants were broadly similar except for those included to have less history of an acute coronary event ( table 1 ) . The effects of ambient temperature on clinical severity of ICH are shown in table 2 . There were no significant associations between temperature parameters and high NIHSS score or low GCS score in multivariable logistic regression analyses (all p > 0.2). Likewise, no clear associations of temperature parameters Data are number (with percentage), mean ± SD or median (with IQR). SBP = Systolic blood pressure; DBP = diastolic blood pressure.
1 NIHSS scores can range from 0 (healthy) to 42 (coma with quadriplegia).
2 GCS scores can range from 3 (deep coma) to 15 (healthy).
Ambient Temperature and Severity of ICH fig. 1 , 2 ; table 3 ).
Discussion
These analyses from INTERACT1 indicate no appreciable associations of diurnal temperature parameters with clinical severity based on NIHSS and GCS scores, nor of haematoma volume (with and without IVH) in patients with acute ICH at the time of presentation to hospital.
Few studies have reported upon ambient temperature and severity of ICH. The findings obtained from the present analyses are consistent with the results of the Northern Finland study, which demonstrate similar median haematoma volume and GCS score upon hospital admission during both the warm and cold period [16] . However, seasonal variation in case fatality for ICH (higher in the summer compared to other seasons) among 90 ICH patients in Northern Portugal has been suggested [17] . The discrepancy with our analyses may relate to differences in patient population and methodology. Key strengths of INTERACT1 include the relatively large sample size of patients with early and rigorous evaluations of clinical and imaging findings after acute ICH. Despite being the largest study conducted to investigate the relationship between ambient temperature and ICH severity, the sample size may still have been under-powered to detect modest associations with ambient temperature. Another limitation was the lack of individual-level environmental (indoor or outdoor) temperature at the exact time of ICH onset. Because the present evaluation was restricted to Chinese people with relatively small haematoma, our findings may not be applicable to other populations and those with large haematomas. Moreover, other possible confounding factors such as the presence of viral infections and use of vasoconstricting medications prior to hospital admission were not available in the present analysis.
In summary, there was no appreciable association between ambient temperature and severity of ICH upon hospital presentation.
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